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MECHANICS. 



Oondnoted by B- F. FINKEL, Kidder, Mo. All contributions to this department should ho sent to him. 



SOLUTIONS OF PROBLEMS 



14. Proposed by ALFRED HUMB, 0. B.. D. 8e.,' Professor of Mathematics, University of Mississ- 
ippi, University Poet Office. 

"The center of a sphere of, radius c moves in a circle of radius a aud gen- 
erates thereby a solid ring, as an anchor ring: prove that the moment' of inertia of 
this riotf about- an axis passing through the center of the dir*ect circle and perpendic- 
ular to a plane is "JJ^L^t +3c 2 )." 

IV. Solntion by Profeaor G. B. M. ZBBB, A. M., Principal of High School, Staunton, Virginia. 

Let E be the centre of the sphere, AB, the axis of revolution, be the 
axis of ./;, Esxny [joint in area of the circle, DF=y, HF=y' , CE—a, GE—c. 
Let ilA be the element of area, then the volume of the elementary 
ring generated by dA is 2xydA, and its mass, 2tpydA. 

-'. the moment of inertia of this elementary ring relative to the axis of 
.£, is 2irpy a dA. 

■ - . the moment of inertia required = f—2trp2y 3 dA. 
/=27ip2(a+y') 3 dA, since y=a+y ', 

=2^^'(a 3 +3a 2 y '+3ay' s 4-y' 3 )dA. 
But the curve is symmetrical with respect to the axis 
LM. .-. 2y r dA=0,~2y' 3 dA = 0, and by definition, 
^y'-dA^Ai^^itc'k*. .-. . /=2*/*ix nc^a'+Sk') 

c* 
<=2n*/jav'(a s + '3k*); hut Xi s = radius of gyration =-7- . 

7r, i Of/r ,t 
.-. I=2x*p<ic*(a*+lc i )>=^- ! j--{4a*+3c t ). 

V. Solntion by P. %. PH&BRIOK, M. Sc, C. E., Lake Charles, Louisiana. 

(>P=a — \he radius of directing circle and /%t=o=- radius of the sphere. 

Take tangent Px for the axis of .r. Let aPx**#, aPe^dO. Draw abR 
and cdN perpendicular to P*. Take in at middle of ccb. Now am-=*c cos 0, 
. \ aJi=a+c cos d and hR=a—c cos 0. Thickness otabed^c cos 0d&- 

Area of circle, radius aR, = x{a + c cx»0)*. 
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.'. vol. of circular lamina a£=*it(a+e eos#) 8 <• cos ftdO and moment of 
Inertia about axis through O perpendicular to plane 

OPx=I=*{a + c cos 0)* o cos «<W. 

Similarly, moment of Inertia of lamina bli=l' 

= — (a— c cos #) 4 6' cos W. 

.•. moment of Inertia of lamina ah — I— /' = /''=4Trtc 2 (rt 3 eos 2 tf<^+' ,3 cos*cV?W). 

But r coa«fcfl»=^; and fcosW=l ("cos**/*- ~ . 



/" 



?r s rt-c- 



- (8<? 2 +6e 2 ) 4 . The moment of Inertia about an axis 



through O and in the plane OPx is of course one half of the above amount, or 

4 

LNOTG.— An excellent solution of tbis problem was received from Professor Wijrgins, IticliuioncI, 
Indiana, but us it has been lost we are unable t<; publish it. -Editor.] 

15. Proposed by P. P- MATZ, M. So-, Ph. D-. Profe3Jor of Mathematios and Astronomy in New 
Windsor College, New Windsor > Maryland. 

Show that the eastward deviation of bodies falling from a great height is 
±nt[If— jA)cos«4 



F a =- 



ST 
Solution by the PROPOSER. 



Let r= the radius of the earth, r= 86 164. 2= the mean-time seconds in 
a siderial day, 0=the observers latitude, (r+ If )=tbe distance from the center 
of the earth to the point from which the body fell, 
and t= the time of the body's motion in seconds; 
then the horizontal velocity of the falling body in 
the direction of the tangent to the circle of latitude 
at the place of observation, is 

Tr 27r(r+ IJ )cos<l> /,, j,... ,v- a 

I = rfr 1 •• ■ ■ (1); and this velocity is caused 

by the rotation of the earth. Obviously the 
horizontal space described by the body in the time 

t, 16 S, = Vt = 5 y • • • • ( 2 )- 

The point on the earth and vertically below the point from which the 
body fell, passes during this time t through an arc 




S* = 



2ntrcos<l> 



.(3). 



